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Study on contamination and drug resistance of important foodborne pathogens
in fresh cut fruits and vegetables retailed in five districts of Beijing
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Abstract: Objective Tn order to explore the contamination and drug resistance of foodborne pathogens in fresh cut fruits
and vegetables, samples were collected from retail markets in five district in Beijing. Methods The national standard
method of food microbiological examination was used to detect Staphylococcus aureus, Salmonella, Listeria monocytogenes
and Escherichia coli respectively. The drug resistance of the isolates was determined, and the Diarrheagenic Escherichia coli
was screened by fluorescent PCR. Results Among 326 fresh cut fruits and vegetables sold in Beijing, the contamination
rates of Staphylococcus aureus, Listeria monocytogenes, Salmonella, Escherichia coli and Enteroaggregative Escherichia coli
were 15.34% , 1.84% , 0%, 9.51% and 1.23% respectively. 50 strains of Staphylococcus aureus isolated in this study
were mainly resistant to penicillin (90.00% ) and oxacillin (48.00% ), 31 strains of Escherichia coli were mainly resistant
to compound sulfamethoxazole (67.74% ) and ampicillin (64.50% ), and 4 strains of Enteroaggregative Escherichia coli
showed multiple drug resistance. All 6 strains of Listeria monocytogenes were sensitive to 10 kinds of antibiotics.
Conclusion This research provided a scientific experimental basis for formulating the prevention and control strategy of

foodborne diseases.
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E 7 B A 0 5E X XN (Polymerase chain reaction,
PCR) 77 7 X K 36 A 1R 73 1 R 2R 4T T ok 2 282 [
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15.34% (50/326) ; § B A% 410 i 186 A= 2 3 4 EC TR V5 e
HIRESE A 6 17, 15 Y40 1. 84% (6/326) s # KM IR Ay

FCRRTS S RE SR 31 13 15 428N 9.51%(31/326) ;
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Table 1  Pathogens isolated from fresh-cut fruits and vegetables collected in different sampling sites

0w
SRR 55 G B A R LS e | IR K A [T
i th /% i th %/ % /% i ih R/ %

KA T 23.53%(32/136) 0 0 12.50% (17/136)
5 +/N B 7 13.46% (7/52) 7.69% (4/52) 0 13.46% (7/52)
I3 A 2.68%(3/112) 0.89%(1/112) 0 5.46% (6/112)
BB LS E 41.67%(5/12) 8.33%(1/12) 0 8.33%(1/12)
KR 21.43%(3/14) 0 0 0

it 15. 34% (50/326) 1. 84% (6/326) 0 9.51%(31/326)

T B AL 26 B 4, 326 5y S U0 SR B KR S
15 218 M E U1K FE AN 108 (Y EEVIERSE , 78 218 )y fif
KSR it vy, Bl 4 €0 7 257 K TR | BRLA% 400 M B R
0T G B N K W Y A TG T s 0 B i B0 (RS
YY) Bk 36 4y (16.51%, 36/218) . 4
(1.83% ,4/218) F1 17 #3 (7. 80% ,17/218) , ¥b [T [%
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Table 2 Drug sensitivity test results of 50 strains of Staphylococcus aureus to 16 antibiotics
N ; I R LRI it 24 i 25 3./ %
Hio k2 PERHTE HIHE /L) 1( pg/mL) R(pg/ml) (25 bR/ 2 50 B )
HEF PEN <0.125 / =0.25 90. 00 (45/50)
HEEE ;.
2RI Y AR OXA <2 / =4 48.00 (24/50)
AN R RRFEH GEN <4 8 =16 0
BN cIpP <1 2 =4 0
TN A7 T 2 EERY AR LEV <1 2 =4 0
SPGUL A MXF <1 2 =4 0
KA ER AR R ERY <0.5 1~4 =8 22.00 (11/50)
ies Tk R CLI <0.5 ~2 =4 22.00 (11/50)
PR TR % 2 WM T /3R AR T QDA <1 2 =4 0
LSS I 2% WA i LNZ <4 / =8 0
S T EE VAN <2 4~8 =16 0
. IIEZSES TET <4 8 =16 0
MR Bmir TGC <4 8 =16 0
[E-USES 1k g 2% A NIT <32 64 =128 0
LIWHRRE Fil 7 RIF <1 2 =4 0
fiff Jlie 2% 5275 8 it A SXT <2/38 / =4/76 6.00 (3/50)

#3350 Pk O AR XT 12 28 16 R A 5 24 7

Table 3 Drug resistance spectrum of 50 strains of

Staphylococcus aureus to 16 antibiotics

1.23% , $'/Rd0aT 5 AN B YR G A7 7 B
BAESOR 5 3 . WS B 588 IRk B A% At
W GE T Rt , 3k [ R R (R PE B IR X)) X 2015 4F

iiif 52 $0 A R 2800 iiif 245 1% P PR B /% U, .
o ; 1 o 4 #6038 4 BR 1 % L 78 R B R A A VR MR R
{ PEN " 22,00 B RFR 56 8, K NEGE 805 N, ARRZA
1 SXT 3 6.00 ERMMWXHANEERHFPRAEE 4 EOHGERE
2 CLI-ERY I 2.00 s 7 TR E B 2009—2013 A (A W £ AR
2 OXA-PEN 2 4800 1B SR AR R B T A B 68 A BRI TS YR R
3 CLI-ERY-PEN 10 20. 00 . o
16. 15% M1 17.61%"° , 2018 4EFL [H 15 I i K 4
F 4 31 HRKHIRACHEXT 928 20 MiiA Zmf 2545 R
Table 4 Drug resistance results of 31 strains of Escherichia coli to 20 antibiotics
. , N - U g i 245 fiif 24 %/ %
- o1} - 7 Y45 B
Bk R HUERAT RIES g el Ulngml)  RAwg/ml)  (T25AHSE 2 i B )
HRREKL FRVE M AMP <8 16 =32 64.52 (20/31)
FRVEA /T E AMS <8/4 16/8 =32/16 35.48 (11/31)
B PN 2 VAL N PIP <16 32~64 =128 25.81 (8/31)
TR L 75 Ak /At 1 EXL 4H TZP <16/4 32/4~64/4 =128/4 0
Sk 7t nee mpk CFZ <2 4 =8 45.16 (14/31)
3k Ak o CTR <8 16 =32 35.48 (11/31)
Sk M’ﬂ%i% CTT <16 32 =64 3.23 (1/31)
3 7 Aih wE CAZ <4 8 =16 9.68 (3/31)
3k 76l 42 CRO <l 2 =4 29.03 (9/31)
3 f it i FEP <2 4~8 =16 3.23 (1/31)
P B i 2% E=iliNe] AZM <4 8 =16 16. 13 (5/31)
e s S e 15 7 M1 <1 2 =4 0
R B MEM <1 2 =4 0
By ok L AMI <16 32 =64 3.23 (1/31)
SR 2 PN GEN <4 8 =16 25.81 (8/31)
TR TOB <4 8 =16 6.45 (2/31)
EZS e,/|\E| < = .
FOLT K Tgﬁ/j‘i cIp <1 2 =4 45.16 (14/31)
I E R B LEV <2 4 =8 41.94 (13/31)
il 2 1ok g 2% 1 1 22 A NIT <32 64 =128 12.90 (4/31)
it JHie 2 R SXT <2/38 / =4/76 67.74 (21/31)

B 150 R ECPEGSEAE S R A 6 03 (4% ) K Hh & B
ERATERIN ' AN 5T 43 B 60 H A BR TR A e )

JK SRR B U B SR R BH P R 4 00 O 16.519% Al
12.96% , 5 %308 Y DB A — B0, Him T E W
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Table 5 Drug resistance spectrum of 31 strains of Escherichia coli to 20 antibiotics
fiif 52 h Ak KA T 24 3% TR PR E/ B it 245 3% L 41/ %
TR / 4 12.90
1 AMP 1 3.23
1 CIP-LEV 1 3.23
1 SXT 2 6.45
2 AMP-SXT 2 6. 45
2 CIP-LEV-TRI 1 3.23
2 CFZ-CRO-NIT 2 6.45
3 AMP-AMS-CIP 1 3.23
3 AMP-AMS-SXT 1 3.23
3 CIP-LEV-NIT-SXT 1 3.23
3 AMP-AMS-CFZ-CTR-CRO 1 3.23
4 AMP-AMS-GEN-SXT 1 3.23
4 AMP-AMS-CFZ-SXT 1 3.23
4 AMP-CIP-GEN-LEV-SXT 1 3.23
4 AMP-CIP-GEN-LEV-SXT-TOB 1 3.23
4 AMP-CFZ-CTR-CRO-GEN-SXT 1 3.23
5 AMP-AZM-CFZ-CRO-PIP-SXT 1 3.23
5 AMP-AMS-CAZ-CFZ-CTR-CIP-LEV-PIP-SXT 1 3.23
6 AMP-CFZ-CIP-CRO-GEN—LEV-SAM-SXT 1 3.23
6 AMP-AMS-CFZ-CTR-CRO-CIP-LEV-NIT-PIP-SXT 1 3.23
6 AMP-AZM-CFZ-CTR-CEF-CRO-CIP-PIP-LEV-SXT 2 6. 45
6 AMI-AMP-AMS-CAZ-CFZ-CIP-CTR-CTT-FEP-GEN-LEV-PIP-SXT-TOB 1 3.23
7 AMP-AMS-ATM-CFZ-CIP-CTR-CRO-GEN-LEV-PIP-SXT 1 3.23
7 AMP-AMS-AZM-CFZ-CTR-CAZ-CRO-GEN-CIP-LEV-PIP-SXT 1 3.23
F 6 4k EAEC X 9 28 20 Fhii A 5 (i 24 1%
Table 6  Drug resistance spectrum of 4 strains of EAEC to 20 antibiotics
iiif 52 90 A 3R Tiif 2451 T R B R

~N N9 W

AMP-AMS-CFZ-CTR-CRO
AMP-AMS-PIP-CFZ-CTR-CRO-CIP-LEV-NIT-SXT

AMP-AMS-AZM-CAZ-CFZ-CRO-CIP-CTR-GEN-LEV-PIP-SXT
AMI-AMP-AMS-CAZ-CFZ-CIP-CTR-CTT-FEP-GEN-LEV-PIP-SXT-TOB

1
1
1
1
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LI et B v AT R R £ n A A R R A
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B 20 L A 2 T R DG TR R — e IR S A
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I KA PRV 98 £ 0 A7 TR BN B A

G KAy [T & — 25 Re g | e AN JE DR VS iE
A FEZIER I R IGIR A O . AR50 B 1 31 %
KA R A 4 ¥4 EAEC, astA 3 R 2 i ) 34
Fa eVl 1 Z AT ik e EAEC o i £ RN

AR 58X G D) SR B 43 B Y 50 b 4 B R A
BRTA 6 Bk 5LAZ 20 i 18 25 2 ke [ B A 31 bk K %2
Ao LGB A Tt 245 PR BIF 5% 285 SR B 7R, 4 0 (0 ) 4 BR B X
HRRKYA R 2R R m, Hophox & 5 R
A 90. 00% , X 7 W PG MR 245 2% 4 48. 00% , H 17
15 20% 1Y) 2 M 245 TR bR . K0 3R A [ T 4 25 0 X
A2 7 v A RN PR AR TR 245 00 0 67. 749% il
64. 51% %t Sk 76wk vk A1 38 P9 V0 2L 0 T 2 R 3 R
45.16% , H. 58. 10% 1) K % 3% A I Ry 22 5 it 24 1A
PR, TE 4 BREOE KB IR, 1 KImR A
Q#5453 & oo, 7E T 25 M 4% 0 v &
PEFZAE AT, — E M B TR Bk X I PR e AR 3R 24
SOETE S I R ) R R N o oy W e T e
A8 AT ke ™ I [ RE B R 0 A TRt R 3
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